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£*Ui, flSl**tW<^«iJ£KJ: »)»fefL*±JfeOR f i , Gf i fiiVBf i PfU» 
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£*u4, m2^mmom^zx *)'&bti&±.&<vR f 2 , Gf 2 ^i^Bf 2 

[0 0 5 4] 

(5) ^z&j&'tzt, ±m<D (1) ^#<btL<?> 0 3>e*-Noii, 

[0 0 5 5] 

±ib (1) (2) ^x^-mm^mzm^irt, #coj: 

[0 0 5 6] 
[mi 8] 



_ £7 _ 



4 

0. 



(7) 



/= 



J kl J I 



k2 



J, 



Jan J 



(8) 



Mftfl-fctt, *l~»m (mlJ2^±Ol|5[) 4 *LT43 

19, 7W/Fi!i>7li, ^&«2>Hll~i&k (ktt2JSU:tf>*80 Otftffiafeft^Sr^TL 
TV>Sf,<7)tt^o Oi ~Ok f4. 7 W> 5*fflv»t» 1 -*kftiU»6f t 

*K J <om i frUS j WfrfrJ i j ( i t±lJa±kJ£JLTOSE»:, j J4 1 JBLbmJBlTwajEafe) 

{4, $ j ati(itt#^fei&-r*m3fco* i *fttBi&K 5 asF-coi8ii3feaftj9£-c* * o *$mim-e\* 

3fcW*lci$v»TOi ~0k fcRIClI3Ro<ST?**o 
[0 0 5 7] 

LT^31i-^o W«7 143 £0*7 2"Cit, »jfrfe*©»JK5&«JiaeK «t o T^S *l* 0 4Hf 
terttef± % iftg^MfrOiajfrfc^y *nyt- 7 3 t^^tLSo t/c, H5tC7F$^^>4d 

[0 0 5 8] 

ifcfcJ: fc^SL-CfcJ: v\, HI 6 (4, feg3&7n£ffl*?UJB-*-*£ES:fr8:0— 

nyf$ifi4 8 0 6 K4SV*T a *«bfi#l Lrtrfel*&^U b *M(4£ 

[0 0 5 9] 
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[0 0 6 0] 

^ -c^» wffis fcm&m & # -e tt*«* * 0 

[0 0 6 1 ] 

& £ fc £ J: »K ^-oZiWbfrttsi&o 
[0 0 6 2] 

[0 0 6 3] 

ta i o o<DMm'toz.x%-yt&3 5 itv^ c 5 1±, &ytmmm2 okx 

0fc^lf3 5 0l^i:fM^IS^*^^f^ 5 
Uv^o Wi. 3 5 ti> *^530 fcoXtfe-CBttt^tLTt ±v^o 

[0 0 6 4] 

ti^otv^, i-^fe*.. ^m^mxit, vw/KA^5 3om<^*jf3 

[0 0 6 5] 

-rfrf-/i> K** 7 3 0 %m^XW$*iXZ> : gm7*-* J »±, ±12 (2) ^:^$tL* 
i^tc, i$»?p^tjfc*v;l/f A> K*^ 7 3 0©R, GiSi^B^fi^O^^-C 
i»J5e1-3£ fcfci •JWfetLSlfflaHt^fcao ±IS (6) 5££^£*i& X 7 vltLib^li 

[0 0 6 6] 
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1 9] 









^X2 


T • • • 
X X3 




/ 




Sxi 


& X2 


or • • • 

& X3 


— s Xo 










^X3 





= Js 



f. 



1X1 



1X3 



_T IXn 



2X1 



f f 
X 1X2 



2X2 



2X3 



f 

x 2Xn, 



(9) 



A 1. A 2, -A nf±. ft^i|lT--£MJ^ LX^h tiZfrftfc^Zm 
1"o n it 2 J£U:03l$CT-& <9 „ frffi$L^<D$k*mLX^2> 0 r a t . gu ££0^ 
t ( t fi 1 ~ n O^ifc) li, tW7^f/r/K*^73 0^)R, G&iO? 

Bmm&&*mLX^2> 0 f i a t ^JrCFf 2 A t fi> ffiMl^i^2TO 
^^^^■T^^^^^A t K&VZimZTfiLX^Zo (9) *T*J±, R, Gi3 

<t k # i # «t 2 &ft&mv>$-fcmmTX'<D&%Mmiti s , 

[0 0 6 7] 

3 5 fcfflv>Ttfeffl-*-*L«r, «-*&fi^A 1, A 2, -A n 1 *5 J: 

0 f |2fM<0|tgSTtOf«fi a i , fiM^-fu.^fi, 

i , f 2 a 2 \ f 2 a » Wo itt^ (9) $:<D^mm2mi-yF2ti2>%~3tr 

~9X$>2> 0 

[0 0 6 8] 

*^ 7 3 0<?5^iSRS#te€ria«^glcMtTV^o a>lfa-^4 0tt, M3 5 
S:ffiv>r#a6i|ltt«-*»<b^3fe-7'-^«:^1-*fc, ±12 (9) 5£oift#*^f?U (9) 

[0 0 6 9] 

ioffyoj s t»#7'-^"c**ff^ij tti^ ajuwttt— st-r*o 

»*It^^o *<Dtztb^ J k J sOHl£ti\ 
[0 0 7 0] 
[R2 0] 



J = ajs (10) 

ofiM*ND7^;V^^Ltv;vf;r/ K*.* 9 3 0 iJ J: OWfefl 3 5 -C^tH 
[0 0 7 1 ] 

£<£>«fc?^ 3>H°^.-^4 0(i, 5^6#3 5 *m^xm%Ltz$~3tT-9 
^KA>5 3 0WMS!|ttfc*Iv»t (9) is J: O? (10) SSK^S 

[0 0 7 2] 
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(9) (1 0) &K7f;ZtL& X 7 fc, v)VfA7F^7 3 GiSicT 

tfBttfcJtffiU ±IB (1) ^Offil^xJ^ 7 3 0 fcSbfrfe^Jt 
[0 0 7 3] 

fflit, ±ia (i) $:mmzff7o 3>e^-Noii, jmLfcmMfcfflv* 

^OFittingK^^jeoL&v^-lftai-C^S^S^Sr^J^&o > * 4 0 (i 
% Z<D£o%:mfcT)l>=rv XJ*),zLtztfc>xmM<DA^? Y JUfc+$Hci£v»3/ $ a V- > 
h ^-^x&^-fe^irf - lei «?> Mft»^**t&^*'fe**# 

[0 0 7 4] 

L-Cft^iL, ift^ft#^ff n i t *>^£&o BD^ ±M<n>m~1bM Bfi*J<9, fir 

[0 0 7 5] 

tiffl R&DJ (No. 52. 5 3-6 01, 1998^) KIMftStL* 

y * MM? -5 * <Vib&& * 2>Z.b teHLv> 0 
[0 0 7 6] 

■5-£"c, nk i & x 2 mi t mmz 3 /< > ko * ^ 9 3 0 

mLX4m.m&±<OM%&^*%A-?&o ±ao±^K, v^OK^^Oli, Lo 
w Lights- Ki3J:c7High Lights- Kfcv^roco^^- KtttSo Low Light*- 
KI±#«ffiifeS?BrK:»moifiiK#tt*»:Jfet. High Lights- Kti4Hftffl«tSW^Low Li 
ght-=e- K J: 0 t^ifilE^-f^Kifcv^flR^ttSrRjg-rSo Low Lights - itffiigh 

Lights- Ko»tc*v>r, R^5fcffi«*#tt»^fl&fc*&oTv»*o :©^f 
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HS^tLTV^o High Light*- K^Mt£;|fcffiafefi:||jrfci5V>T*M V <Dj&^ m&tf&m 
Low Lights- VX^t^i^W.^KiB^xy^ > WM^®V&iW%m £ ft& 0 
[0 0 7 7] 

•7;Vfv?>< 7 3 OOLow Lights- KT'^R, G £ <fc i^Bt^ R t g t - i > G 
tgt-i^itfBut-iiU High Lights- KfOR, G*5 X IFB-ffifc R t g t 

[0 0 7 81 
[&2 1] 









• r t 


■dZ 
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• - lf e -r r dZ~ 




~ c , 
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•Si 


■dZ 






•dA 


• ••• ^ f e 'S l 'dZ 




C 2 






U 


b t 


■dZ 


U 




■ d A, 


• - lf 6 'b e -dZ 




C 3 


p 

tgt-h 




U 


*> 


dZ 


If* 




*d/L 


• - \ x f 6 -r h -dZ 




C 4 






U 




•dZ 




S b 


• d A. 


• — \ x f 6 -g h -dZ 




C S 


J 8 tgt-h _ 




M- 




dZ 


if*- 


b h 


dZ 


• - \ x f 6 -b h -dZ_ 







(11) 



^<9^o D ri, gi^iCbi t±> YiJ* 93 0 <Z>Low Lights 

;r/ ^^3 OOHigh Lights- KK&tf&R^ G& J: 0 , B«[ft^f<OflRjK« 1 14"C*S » 
[0 0 7 9] 

(1 1) ^;<£>:fe2l$l 1 6 X 6ft$i}ff&^t&&WA~33lf2>^^.7 f —# J i -C&& 0 *- 

[0 0 8 0] 
[gfc2 2] 



\ x f r r t -dZ 


If, 




■dZ 


• ••■ Lf e -j~ t 


•dZ 


\ x f r g r dZ 


If, 


'*t 


•dZ 


' •'• Lf e -sr t 


■dZ 


\ x f r b t -dZ 


If* 


b t 


•dZ 


• Lf e -b, 


•dZ 


\ x f r r h -dZ 


If*- 




•dZ 


• ••• Lf e '** 


•dZ 


\ x f r g„-dZ 


If*- 


s b 


•dZ 


■ ••• Lfs-gj, 


•dZ 


StfrK-dZ 


If*- 


K 


■dZ 


• ••• f f -b 


■dZ 



(12) 



9 3 O^Low Lights- K^JWHigh Light*- KKtl^t 
ZZtK£ V)nbtiZ>-?)V^-^y KA^53 0 co R ^ G£ J: Blithe tr^l 
Ji 0^2~^5^J^^tt^y , sOCD^ii > ^2~^6Mfe^OTOMTtCi3^^^ 
*S!S«S-v^^> F^^7 3 0<7)Low Light*- KS3 «fc OTligh Light* - KKTMjfe-T 
tiZX y)nbfih^)V^-^y VU* 9 3 0OR. GiSXVBi&X^^ 0 Lfc^t, 

9 3 0 OLow Light*- K*5 «fc OTiigh Light*- F<DMl>Xtkmi-2> Z t iz Z 
[0 0 8 1 ] 

(ii) sSfi, 

[0 0 8 2] 
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I^C2 3] 



R. 



tgt-h 



^ tgt-h 

\_ B t**-i>. 



(13) 



<^Low Lights- K^itMiigh Lights- KO^-e^mL, #<b*L&PU G^it^B-fll 

& (13) $:KttX-fZ>zt\z£ (9, 6««i*eo**fe*«)tlS*»WtSuk*»-el 

& o 

[0 0 8 3] 

#tt<£>2& £ * C & f T O mt^m * 561:1- ^"RT^T' & * o 
[0 0 8 4] 

±15 (1 3) (1 2) &z£y)-mM%mzm&u-ft, 

[0 0 8 5] 
[#2 4] 
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(15) 
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A, 
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■• A. 
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(16) 
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(17) 
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A. • 
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J*kvJ_ 





19. t^-TvO ?tt. I*S^l~^k (ktt2£l±©S5Sc) CD&ffi&ft^fc, II 

OteSE'*- Kfe*tL-Cv»it«ttio J*^Pi ~Pk ttkx l^tr^iJ-C^^o fi 1 
2?ijPv iff«fl-P i v (vliiaiqJ^TCiic, itiUa._tkJBlT^*Sfc) tt, ^ 

i£&<7)^:ff;lIH£&~*5tt&-- ooM^<0'fitt?abSo J 1 tt (k • q) Xm^Jt* > J 

1 ojftfl-ff^ijL v j ( j tt 1 \>x±.mtxr<Dmm om i ffjftfl-L i v j tt, k 
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*^7©ii tfttti&sm* «t v KT?»flfe $ tut* j 

10 0 8 6] 
I0 0 8 7] 

ml ed i ob zizm-tZo i^LEDiobii, #i&&±&s£^i-£»c?>®ffli^m 

[0 0 8 81 

^-r? LED 1 0 h<D&mj33t*9-yv M^H-ICJRlltUf* 

<n&yt&m*fe&-f z^t afi-c ^ , m* 3 nm$> ti\s 9 mm t Tomt^^f 

[0 0 8 9] 

^r^jij't' •?> o 
[0 0 9 0] 
H*2 5] 



L # , 



=(/, r /J'/, 
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19, K** ^^-2>^l~^k (ktt2J5l±Oit) O&fMft^&^L 

TV>& ^><^i:1-So J^^ff^U Q 1 ~Qk »4k X 1 O^J-C^^o ^JQu (u« 1 J£l± r 
&T<Dmm W^i^f^Qi u ( i l±lJ&LtkJBlT<&!S:8c) »uBbje3fctf>J!tl*tfcJ£ 

&o Jz « (k • r) XmO^Jt?* *K J 2 «^JT U j ( j 14 1 JBLtmElTWSE 

80 oiiff^Ti u j I*. muM&ytv>Mmzifccx-*)i'3-s*> v** 501 nfcta 



, LED 1 0 bOftfc*) ffi*ife*)&nJrjEO*ii*«ffi LT<i> «fcv>o fllxJf, Xe^/ 
X e 7V^fflA»«f7^v^ffi^T^tf|^^[ilLMt^il 0 

[0 0 9 2] • 

(» 5 SitigflR) 



'^fA 3 0 0 (4, ±iB05e^'>^"f A 10 0 fc*J»t& v/l/fvO F*^7 3 0 * 



4 fr9 2 4 ^U^e^n*^ 3 2 T^ffi-t & 0 



[0 0 9 1 ] 



[0 0 9 3] 



[0 0 9 4] 



[0 0 9 5] 



[0 0 9 6] 
[SSC2 6] 
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* 2 4 zm 

* 2 4 &il 

-It 

[0 0 9 

±12 (2 
[0 0 9 
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P.. 



J 1 2 tt#2S&3fefe 

v>tOi *5«tiy ? 0 2 

LT»te$*ifc»2 
J 22 lii2 gftfe 

7] 

2 ) J: t>* (23 

8] 

7] 



(24) 



. o 2 tt» 2 atjfefe*. 

|f<0 7^ 2 4 

tm^mm<omx$>^ 

<0 7 <( )\> *? 2 4 



m<Dy^)^^ 2 4 ZMLXWL&Ztl 
o J i i tiHl »jtfe*ffl0 7-f ^/ 



/ = 



J 21 J 22 



ml J i 



to 

7™ 



(25) 



„ ttiKJ&tTHS 1 -im^ry & <£>fc1-& 0 Oj i± ( j li 

tf^m^lffttf coaba— M^O-fii^^So ff^iJ J i ffH j ?!lJfi#J i j (niUJLt 

[0 0 9 9] 

*mmm<7>j?mt, *-r>y oa**^ way * *mLx%tm-r 

i o t & «K <b tiT v> a o 
[0 10 0] 

*9mjmn> *&wzmm<D&mmm&v>mfeKj&m-rz 0 *$mmmx 

ffitt^?-o*^**ilBjfe-ta |wj— ©lUfiic^t^Mofi^^ 

[0 10 1] 

o 

[0 10 2] 

oTfflJ&*<0^fe*©*£*jeJt*-a o *HJfi3^l8056*5/^7-A 1 0 OJi. JMiTfcJR 
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^T-0|^SU75 s #^T«^*o L£t5 ? oT, ^«S05eSi/^xA 10 014, fflH&O&a 
[0 10 3] 
[0 10 4] 

«S*r5£Jt**fc*>K«\ S^ttft^i^-yj' htW*6«0£ftfrim$6-f £fc§<att 

7%*-y-<vmz<vmmm**mm£<ft)&?zzb\±mmxjbz> 0 ttzmzx&tzb 
©urns »*tt»*atmtt«-k uiit^v^^jbSo 

[0 10 5] 

£xmi&&it*$3~KPk&-r F 3 *JWfl&tw4-x.&(Calcein, CellTrackerfc *?) 

*^A,ti&&m<nWii£fr^tfi&tz>o i?)HfeiF 3 i±mi&&mzt>fzvx$3-<Dmm 

XfrJfiLX^&tzit), ?£&hiitzm&frfttemMoBfr<D%-lfib}kmi-2>o feiF3©# 

^iistioi-cigtsi btzz i), mm<Dmfr<DM^*ffiiELfzmmfriti*nz> z 

[0 10 6] 
[0 10 7] 

$ 2 smi*wm-c~& a t § „ ~> * - ?*4 y rmiE. fcfr -5 £ t am* L^m&w 

b&},Z<Dfr&^Myt*§&1r2>i><D&$>& 0 WLIZDAP I * if, fci&Wfe 
[0 10 8] 

a-sr. &ftmwtmiz&vz®nft<Dmwimm&mzfrtz<>xi%--xte%\,* 0 c\<Dtz*b 
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[0 10 9] 
[0 110] 

I R C = I S Xh/Is -MAX 

he : *>x-?m 

ir : %<o%mmm®L<nm%. 

is : is*--?'* y<?m&.<Dt$fg. 

i s - m a x : */*—r<< > ym®L<r>n$t<oWijzfa 
c & fb titzwi&zzvt z^m-r^^m %>m*-htiz>o 

[0111] 

It c = It XIs-max/Is 

it c : is*-r<< >r-t>m3Eztitz9~-y? hum-mm^mm 

It : jt<09-Yv h 

is : J'x-f-f yrm<fe.<omM. 

is -max : ->x-f^ > $nBflfctf>#j£<D:ft*Mi 

[0112] 

(*7%ltigfl!t) 

#H;5feMMi, ^Hig^F RET (Fluorescence Resonance Energy Transfer) ©SJjfe 
[0 113] 

o *<r>tzt>, f R E T oiBfeii*© i ^ tff t i ^v'^ K^-£M-f«fto 

[0 114] 

Ld»U FRETl:v»«Ottf±, K-f— 4: T * -fe^* ©^tft*^* h /Wi** < 
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[0 115] 

#3fclJBtt, tOJ:^3a:FRET«0S£OWHjac*»ft-t4ifc7&*-e**o *tSife^S8»i^ 
01i:^tSI'>^fA*ffiV>, 0 2 fc^^JKKLfc^oTFRETfciMJ&tSo £-f 

0 2) o itL«bO*m^l-*©ijSL, #£jfrfe3li*&om#G>3IK*R. GisilFBM 
o £3fe3IK©8!l56£M\ ^ *f > K* > 9 3 0 ttti LT 4 i v» L, 5 fc'ffiffi 

J:tf7* K*> 9 3 0 £fflv>-c^ffi1-& (7,7- y 7 S 

2 0 6) o :^f-^S 2 0 6fi, ^-^y MSWiitv^iM^^ 

^js&'frtwtt, ^oas-fbSriije-rs^ft^aiRwtttSfeiafforfe ±v>o cot, ±tao ( 

7 7*5 2 0 8) „ i^e»<^fe*0^m^ : S:^1"lift : £:T*'f ^^^^^S4 2±lC^7F-r 
& 77'S2 1 0J3iO ! S2 1 2) o 

[0 116] 

*H*fe^&5-ei*C a 2 + fc^trC ame 1 e o (14/i g/m 1 ) ttt-Y'V Y 

t^tUfffltS. Came 1 eonli, -eco^rt^ £ LTOfMC F P 

fcT^-t^i: ItOSjfcfeiYF P £-g-A,-ev>;z>o ifcCame 1 eontt, £iLf>*> 
ttjfc&XoNCC a 2 + i: 4 ^"CV^So Camel eon CCa 2 + 

^©#jta*3E'ftU -ett^jSCTCF P^?)YFP^FRET«t & 
CFP«* s fiTU YFPOm^ s iiini-*o Ca 2+ t«^t* 
fc, ^ftKJSCTYFP/CFPO^ft&EJfcfciiSt&o 
[0 117] 

try fp u -€-<?5aijR»cmfi:««S)t •? wst^aiK^iibTCFP^iiK 

[0 118] 

3 0«U v/UfvO 9 3 0<DGm*YFT><Dm%$m> BitCFPO** 

[0 119] 

[a 8 k^s*.* i o lo^tiRi L/^jfcMini^ c a 2 + omm^. 

t § c^r5fu-e*4o a*tti:iv»TYF p * 

p« 9 3 OOG^ft^-Cfi. CFP«ittti?W= Lfc#oT, G&ftlf T-ti. FR 
ETt~J:i?YFP 0^fc33tE^*i;&ni"£-^C F P W^3fc**«^"*"*o £ J: «5 * 

93 o<7)Giit<?5iijip* s PPx.e>tt % ^fLizmcx^tfmmitomt^m^hfix^^ tm^. 
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m^-fe^^itjg7&^JK^«J:-p-C^^tL^o F R E T$Mff"C{i $L&}bzZ.tib — o 

Jt=SrH!8^^9 70<J:d^C a 2 ^3ltJ^ JfcOll* C a 2 + 

i&g^fii t fc-ei&o lift 8 4-CCiC a 2 + ^0«W*y-=J:fflv^T 

^^itv^o £tib<DWWL8 1 -8 4l*Jfcii. # 9 8 5 & ic/F£ ft&o 
[0 12 0] 

±H»JtfcJ:or*jt5iaiPJfct*»e)*^ifefc UTti, Gerald W. Gordon KJ: TQu 
antitative Fluorescence Resonance Energy Transfer Measurements Using Fluorescenc 
e Microscopy] (Biophysical Journal. ^7 4t, 2702-2713 1> 1 9 9 8^5 

M)bzm7F2fc2> t><D-hmbixx^2> 0 rojttii, ^iiffii: itok 3 mm 0104* 

3m.M<0'*> Y**? 4*9> K?— *BMSL 

[0121] 

L*U #&i&^ffi<&:fr&WU Gordon <b?>;£i£ J: <9 U^-r^ W«-C** 0 
Gordons 9 Elifflfc-f SOfcttU ^%mm<O^X\t1k^tM^.<r>nW. 

[0 12 2] 

1 ili) ^BJ#ii> BI 1 i:^?*i*£i5/^f A 1 0 0 L, IglHift^ 

* > - ?xi±m 3 7 - * ^ 7 0RCA-3CCD C7780£i£fl3 L£o H 9 fi, A^5 3 0O 

5^6JfiflEWttS:^LTV»* 0 -t-CJCjfi^fcJ:^ fc, 9 3 0 {±Law Lights - FtHigh 
Lights- 2ttlg<^**- K*^T L"CV>* C BT9 K £ & H$§b$*Law Light* - 

Kfc:fetf*fl6«#te*jFU ifc«W«High Light*- KK*»t*«K#tt*^bTV>« 0 * 
^ttWtll, Low Light*- K"COR, G£ X zrBmZjE&tfMfcfem LtZo 
[0 12 3] 

teflj L,fc&3frfe3Rtt. Alexa Fluor350, Fura2i3 «£ ^Cascade YellowO 3 «2re&£ 0 
Ltl»Lfco itLib 3fi<7)fefil(i, i-^T^JR«tS* s iW|— tftftff (3 5 0-4 4 

onm) iz&Zo z<Dm&ft<Dft*ztih<D&m&mzmMLx<&m*mmir&t, zn. 

[0 12 4] 
[0 12 5] 

30mseci3«J:y ? Gain = Lo w<^^#TT'tro /c Q 9 3 0<9R N GSsi^Bifc 
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10 12 6] 

Yv YtKWfcmfeHtZmMir&o 9-fv h * ^ 9 3 0 £fflv>T3ML 

4 0fcl\ t 9-Yv Ff-^MU ±15 (1) ^ZTFZti&mM-ZW 

[0 12 7] 

PMA-11 (c7473> BTCCD 200-950nm) Srfflv>fc 0 #3ft»3 5 *jflv»fc**|*ft*?)«f Jfe© 
iffl£l4, K*s/n=18, Gain=Middle, 8tftWPH = 1 nm©^ 

TTfrofco 3>tf*-* 4 0l±s 5H&#3 SKiot^S^ft^-^KS p o i 
nt (5nm) Osmoothin g^jSI&Jfe Lfco 
[0 12 8] 

1 Oii, 3fefcfe*Alexa Fluor43 4 tFCascade YellowW* &Jfc$s-CiI#L;fc h 
WNBttJfctfcttlt < . »1 1 0 nm-e^^o Bllli, MfefSFura2& 4 ^Cascade Yello 

fc, Z.tLb<Dfr%T- 9 \Z\± s mo o t h i n gj61^?*itv»S 0 
[0 12 9] 

±IS (9) , (1 0) *s4tf (1) S:K^$*LS«Jt*^ff L, fe*0«flE**ffiLfco 

^mtw^ h ym u x <r> <o Mr - 9 k ® 9 k ^ $ *l & * ni# 
3tf-^^ia9^^$fL^^jK#tt**#LT^^ijn#L, 2b\£toJEm<o%&& 

-tZZbKX *K 9-Y-y bf-^Rt g t > Gt g t SilFBt g t tf^ttiSftfco ^ 
s m o o t h i n g#k:g£*L£: 3 0 0- 7 8 0 nmtcjotf & 5 nm2aj*tf>£- 

[0 13 0] 

o<£>/^ K/N'^^-f ;V^*^ML7t 0 il©;r/F/U7^^lt Wtfi4 4 0 nm 
KflB2 1 nm^f Uv>4 0 i2«/0 hV** 7 -Y »i, ^^tS5 1 0 nmt 
KipS 2 3 nmtf Uv^o i3 0^/K;«7-fHI4, Wtft5 4 6 nmt^ 
V Kfgl 0 nmS'tLtv^o 
[0 13 1] 

K/-?*?^ £ifi&L*:3bfcf4^y 9ujj* y^m^X^klULtZo *J 9ujj* 
7tUli, b-^XtfcSSpe^ ^nf-;^v^ 7 0RCA-II£i£M L£ 0 ^^felift 

Ojff£{4, »^;3 0msec. Gain = Low, fc~^>^4 * 4 ©fcttTTfrofco 
[0 13 2] 

a^Vfi-^ 4 014, *y ^n*^ 9^J:o-CjR|fe$*Lfe»3felii«0®*'lit*fflv>'rJ: 
ia (2 2) 434^ (2 3) ^ZTFZtlZmnZff-otZo t*Lfci«K ^-^yHtft^ 

[0 13 3] 
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[0 13 4] 

@1 2li, Sfefrfe&Alexa Fluor* X ^Cascade Yellowfclt* %)k?$xm&Ltz? -V. 
3 tt, S£:)fc-fe3?fFura2* «fc ^Cascade Yel low^^^r 4 Jfcs*-e»fr Lfc ^ - ^ v h <b 
[0 13 51 

<04$f£ti> i*30msec, Gain = Low> If— > ^ 4 * 4 0*#TT?ffo fco 
[0 13 6] 

c i KXTFc 2 ^IfflLt 
[0 13 7] 
[»2 8] 

Cj = Sample SI/ kijyun SI (26.1) 
^ = 52 / kijyun S2 (26.2) 

iit, Sample SI * X ^Sample S2J±, K><* 7 -f £ 

m^xmm-StltzmytOffim.'e&y), Kijyun Sl*«fc tfKijyun S2l±. Mft^^t^ 

[0 13 8] 

»&V>Alexa Fluor^iCCascade YellowOfe*>IS*SrKW"r*o Ml 4 14. IM*J: 
frig 2 31 W -eg ft Alexa Fluor* X ^Cascade Yellow<Oiftflf^LTV>4 0 HI 1 
5 WU H 3 Hife0!l* X ITJfc WJt?#tB $ ttrfrAlexa Fluor* X ^'Cascade Yel low<^»«* 

TV>4. »atttJS"fe*0#ffiiftflt* 1 i: LT^$tL-CV>S 0 Alexa FluorOJjMajfeJgte 
2//M (v^T^n^e;V) Tafe 19 , Cascade Yell ow<9i|M£i&K {4 1 M"C*> & o 
[0 13 9] 

HI 4 fc;fcv»-C£J&»i# 1 Hife^I-C^tB^tL^ Alexa Fluortf>»K£*5U I23^t4^2 
Hife^t?#ffi$tL/c: Alexa FluorOMfr^U =^l±* 1 Hjfe^-Cltffi* ^Cascade Y 
ellowC9iftJg£7FU X (2$ 2 ^JfrW-eJttiiStLfc Cascade Yellow^z^KSr/K Ltv^ c 
HI 5te&\t*XW&\tm3%ttQI-eMB2tLfcklexai FluorO^ffi^^ U mftteit&W 
T'ftmStL/c Alexa Fluortf>*'j£*jF U =^«H 3 mMMX&mZiX tz Cascade Yellow 
U XttJttSE«T?ij[ffi$tLfcCascade YellowO»fiE*^Lrv>*o itt 
(b<^H^*v>T, — M#H-K:*5 ft & Alexa FluorW^||UO«gE*^L, 

jfcRtt Cascade YellowOH^jSS*^ Ltv^ 0 

[0 14 0] 

m 1 4 tH 1 5 fcJtfStf-* X 7 fc, t^'L^SOHBI^JtiStWJEv^Alexa Fluor 
*J Cascade Yel low<&£*»Kti\ »MtikWJ £-C(3:h A,^;b<b&^ 0 -TtUi. 

[0 14 1] 

H 1 6 * «£ C HI 1 7 £#P.$L&>&*£>, §V>Fura2* 
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4 ^Cascade Yel low03fe**S**KW-r * o H16I4, Hi 4s 4 TO 2 SKlfc«-e#tH $ ft 
fcRira2# 4 ^Cascade Yel lowO«JK*^ IT v>£ 0 HI 1 7 it, f£ 3 #d&#U43 4 tFJt 
T-gffl£ft£Fura243 4 ^Cascade Yellow?) it K£*LT v>* 0 £*L&<&|8fc:;t5V>T, tit 

b Lt$$$iiti/^o Fura20i|Mijftjgl4 4 ^M"T?*U, Cascade YellowOJMfcifcftJi 
0. 8^Mf*J, 
[0 14 2] 

(HI 6 H45V>Tf^i±H 1 «^T^ffi£tL/cFura2<^M£^U H£i4g£ 2 
^#WSft7fcRira2(&*J£*jFU H^iiil #d&#JT?^ta £ ^Cascade Yellow<*)»K 
£tfU xt4#2£*feW-e#ffiS*ifcCascade YellowO»JK«:^LTV^o H 1 7 K43V> 
Tg^4fH 3 nmmx-Mtii £ *LfcFlira2©»i£* a* U HfcttJfctS0|T#m $ *LfcPura2tf> 
iftKfciFU = ^ (± ^ 3 H^tr# ffi $tL7t Cascade Yellow*)***^ U x»ijfc|fc«-e 
jHti$*L7tCascade YellowW*fiE*^UTV>* 0 £ ftfc tf>BI£45V*T\ — &mmt 

2>Fura2<D$m<OWkm*7fiL, «(4*-^y Mfc^t-i:: 43 & Casca 
de YellowO|||^OM«r^b-CV^ 0 
[0 14 3] 

Hi6tHi7 4 ? *>bf&m<Dfflmi>*}£%i&}$t^&%i*§&-r % 

Fura243 4 ^'Cascade Yellow<0£*ttf£tt, ^Jfe^t JfcSfcfll bX-*& < ^otv^o i 
[0 14 4] 

£*u*, ^3HJfe^!l-e^i-*ft#^: (22) ^iir (23) AfcJtttwe-ttffl-ra (2 

6. 1) 4540* (2 6. 2 ) 5£i:«>iiv>fcjgH-**o fc^ L, HI 6 bW 1 7 <Z>ifcigb&> <b 
frfr z> 4 -5 , > K/t * 7 -f ;u * ft ft $ *f £*fcttl 1" * & 1 43 4 xf m 2 "C { 4 
> ^3Hi&^4 «5 "btc^tt^5tS»Kft#<&Cii:**T^*o iOlKHWU 31 1 4340* 

* 2 ommmx a m&-t %> tintswiio T43 ■? , *o»Mii*ff 9 * * ^~ 

LX&h-f, T- 9 biz i& i><D C. k^Tg £<> 

[0 14 5] 

Sfc, 01 44340*01 6^t>i^MJ:^ K, *^ ?-CM5£LT % ^ ^ 

f^t § fcra^M#*3fc»L-cv>a 0 zvtztt), u*?*m\<*"ciifrytbm^<n%im.<Dfe 

[0 14 6] 

fc 4 ^> iM^t* k tJ^lS: L o 

[0 14 7] 

£JlTT-f4, @18~@2 0t#IUM, »1^4-rT#2S6Jfe«^J:*5£J|<Of(lJK* 
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iBt*o H18tts F\ira2*-£tf&Hlt**k Cascade Yel lovi&trmm&M, fthVUZF 
ura2£ J: ^'Cascade Yellowfc^tf 9 ~Yv h fW^^fe* Y L"CV^ G Fura2 

V>M-®Lm.m* 4 MX'* *) ^ Cascade Yel lowOWi^Eti 0 . 8 M M~C$>%> 0 
ttfttli, Fura2i5 «t ^'Cascade Yellow^ 5 0. 6:1. 4 ©Jfc*-C«^S tLTV>& 0 UK 

[0 14 8] 

* 1 %nmv>U * 9#^©£*t|-3MS*WU Fra2:CaY= 0. 5 7 111. 4 0 0 5t 
&>3> f&2^ifeW<0^*l:£^©£JW#*&*W\ Fra2:CaY=0. 5 2 8:1. 4 3 4 

[0 14 9] 
[0 15 0] 

1318^019**^12 20 fc*JMR"*& fcgjfcjfrfcJ: a fc, HWOSft*'** h^fc 
[0 15 1] 

-2) o 

[0 15 2] 
[0 15 3] 

±IB (1) 5£ii> ftm J *»iESfl-ca:v»»^o^**o fr^l) J a«jEfl|-Cfcv>©»i, 

•cabtttf, ffyij J telEIiJfc&So i©*^ ( 1 ) &.1*%l(D i ? fcfHfig.£^fc## ItStL 
o 

[0 15 4] 
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2 9] 



V 




~v 















(27) 



Yt> * 7^ffflLT"J) iv> 0 i<^4/^> K** 9 fcLow Lights- KtHigh Li 

[HlB4>ffiJ|L&HH] 
[0 15 5] 

[HI 1 ] f^^Sli->^rAW- 'WlO^'Sr^-f-^n y^H"C**. 

IB2] £ftfe*w««*£*i-&#JII*jF*7n-^*-- >-C*a 0 

[B3] £*<0£2g:»*KlB-r*;fci&<&H-T?*&o 

[B4] je#«f*W^m*ftO«4:^BT?**o 

IB 5] J6t»*0«K!jffiO«tStBTft*, 

[B6] 5fe*«lf*«)*3B*ttO«**-*-B-C** 0 

[B 7 J Sbfrfe*36* ^fA Olfe©«Ofl|J« Sr^-T ^ny^H-C*4, 

IB 8] C a 2 + O**fc£#»jftJfcfc©H4**^H"r** 0 

[1219] 3/<> K*> 9 0^S#14 : Sr^-rill'e^)>&o 

[(HI 0] Alexa Fluor* i ^Cascade YellowSrii^L^^ -yy Mtfl-3ft*5»flJl#L 
fe^3fe7*-^*^-t-B-C**o 
[Hill] Fura2* J: ^Cascade Yellow*rt&£-L.fc*-<3'*y Ht#W|L/;M 

[mi 2] Alexa Fluor* £ IT Cascade Yellow£*l^L.7t* YW&frhJO K 

[mi 3] Fura2* J: ^Cascade Ye l low Ht^^?>^> hv^7 

[B 1 4 ] Hi * «fc Xfm 2 $ tLfcAlexa Fluor* £ t/Cascade Yel lowO 

zfeffi^^-tm^^^o 
[B 1 5 ] m 3 Hi£$I* J: tfJttfcfllTtffcb £ fifcAlexa Fluor* i ^Cascade Yel low 

[B 1 6 ] m 1 * J: 0** 2 SSffliW^ltffl £ *LfcFura2*5 i ^Cascade Yel lowO^jK * 

[017] HI 3 £0600* <£ JktfcWCjmJ £ *LfcFura2* <£ ^Cascade Yel lowO»j£ 

[mi 8] IMisi^-y^ hf&&<£>»Jo3£3fc*^ h/u&jjr*-BT*&o 
[HI 9] «l^tt«-t?»fetLfc^3fefe3fO»jgE«:ffiv»Tjfm$tL^:^--yy MfcR- 

[120] *2*Jft«-C»?>*Lfc^jtfe3!fO»ft«:fflv>r»iB5tLfc^-yy MM* 

h^^tM^o 
[B2 1] K*^ 9 0flRjR#tt«r^-rHT?*-5o 

I^OsfcHJ] 
[0 15 6] 

i htt#K>—*au 2 o -»jtewt»st. 24-^^7^^, 30- 

7, 3 2-t/'^n*^5, 3 4 0— nvtTi-*, 4 2 
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